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Main Take Aways

ecipitation trenc

* Temperature trends are increasing
* Minimum temperature increasing more rapidly

* New 30-Year Normals Comparisons (1991-2020)

* Billion $ Disaster Trends
* Becoming more costly
* Increasing frequency?




Global Temperature

Trends

Land & Ocean Temperature Percentiles Jan-Oct 2021
NOAA'’s National Centers for Environmental Information
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Kansas Temperature Trends

* Key Points
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General upward
trend

Largest seasonal
trend - winter

Minimums rising
faster than
maximums

Using “Climate At
A Glance” tool
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Kansas Maximum Temperature Trend

Kansas Maximum Temperature
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Kansas Minimum Temperature Trend
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Seasonal Trends

Kansas
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Kansas Precipitation Trend

Kansas Precipitation
___ 1895-2020 Trend
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Seasonal Trends

(Precipitation)

Kansas Precipitation

December-February

___1896-2021 Trend
(+0.03 in/Decade)

5500 13970 mm
500 1127.00 mm
.
o " . v
-
4.00in - ﬁ " P»m 60 mm
v v ™ 1
3004 A ,‘\ * \ » r\" “ - 76.20 mm
' ™ b 4 ® 4 ﬂ r
£1901-2000 Meap: 2.41 in . | | | 2 ! Y 17 3!
- - T ‘ T =1 = r
") K HE B I le " L
2.00in M » . l ! . - 50.80 mm
- [ we o el I R® / °® A
1.00in - . = = . v~ = 2540 mm
0.00in T T T T T T T T T T T T 0.00 mm
180 160 o1s 1025 035 104 o055 1065 1875 1085 1895 2005 2015 2021

Spring 0.14”’/decade

Kansas Precipitation

___1895-2021 Trend

March-May (=0.14 in/Decade)
1600 in - 406.40 mm
14.00in | [355.60 mm

-
12.00in - 1 -304.80 mm
v ¢ =
™ 1 v .
1000 A 3 it i e 254,00 mm
oS o e 1 1 i i L/ '\{ ot
|\ 1901-2000 Mean: 8.02 in|\ § l \ ! .- T BT I
8.00in e T —f + 20320 mm
IRE o\ v \ ® ! \I . v ce V\ » |
< 521 ) 4 *le 1 » T3 s s
. v #l| w d oo %e
- o & el* ® . M |
600in o e e - 15240 mm
«|¥ -
M
- ot % -
4.00in - . -101.60 mm
2.00in T T T T T T T T T T T T 50.80 mm
1805 1005 101 1925 1035 104; o 96: 1075 1085 100: 2005 2015 2021

1

Kansas Precipitation

June—-August

1895-2021 Trend
(+=0.06 in/Decade)

e

. 1901-2000 Mean: 6.17

20.004n - 508.00 mm.
18.00in - 457.20 mm.
16.00n | i . 4 - 406.40 mm.
ot
- T ¥ 1 4
1400 A » . a o [355.60 mm
12000 —\ H . T ,\ oy A - [\\ I _‘-'! ®| & T 1 30450 mm
- 1901-2000 Mean: 10.46in| § i 14 lgs 1 e
w.nom—“_-'l T Il NS \ _-l st IF= el = \ "' 254.00 mm
- l 19 ’ NS . 19 == - '\ T -
8.00in ol 3e* e YT NI = 1 20320 mm
! 2 L Ao
6.00in o . — - = - 15240 mm
4.001n | - I 101.60 mm.
200in T T T T T T T T T T T T 50.80 mm
1805 1005 1015 1025 1035 1045 055 1065 1075 1085 1005 2005 2015 201
”|decad
Fall +0.03””/decade
Kansas Precipitation
1895-2020 Trend
September—November i (=0.03 in/Decade)
1400 [ 355.60 mm
1200 in 304,80 mm
10.00 in | ’ . v ¢ 25400 mm
.00 in | i i‘ A .ﬁ A A ® ~ ® !- = - '\ A -203.20 mm
sm \ i el . .
/ |

[
TR

2.00 in

15240 mm

0
e
«
C

g‘

€

et

2 —]

% 101.60 mm

[~ 50.80 mm

0.00 mm
2005 2015 2021



Precipitation Trends by Climate Division
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Precip Trends Last 30 years
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Heavy Rainfall

Observed Change .
in Daily, 20-year Return Level Precipitation * Daily 20-year Return
means amount of

rainfall expected to
occur, on average,
once every 20 years

Winter Spring

 Amounts have
increased more than
0.4 inch in places
(slight decrease in
some places)

 Varies geographically
by season

NCA4 Change (inches)

- - - d Adaptation in the United States
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Annual Precipitation Change

10-Year Annual Normals Change

Annual Mean Temperature Change
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* Wetter in the central and eastern U.S., drier in the Southwest
* Warmer everywhere except the north central U.S.

National Oceanic and Atmospheric Administration //




L]
¢ ¥ CISESS
~ ] o

r v ) e —_ - . e
-10 =5 0 5 10 1.0 0.5 0.0 0.5 1.0
1991-2020 minus 1901-2000 (%)

1991-2020 minus 1901-2000 (°F)

* Climate change is clearly seen in comparing the new normals to
the Twentieth Century averages

National Oceanic and Atmospheric Administration //




Annual Precipitation Normals since 1901
compared to the 20" Century Average
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* Climate change is coming into focus in recent normals.

National Oceanic and Atmospheric Administration //




Annual Temperature Normals since 1901
Compared to the 20t" Century Average
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https://www.climate.qgov/news-features/understanding-climate/climate-
change-and-1991-2020-us-climate-normals

National Oceanic and Atmospheric Administration //
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Billion Dollar Weather and Climate Events

U.S. 2021 Billion-Dollar Weather and Climate Disasters

Western Drought Central Severe Weather Central Severe Weather
and Heatwave July 8-11 June 24-96 North Central
2021- i Severe Weather
021- ongoing
/ August 10-13
Western Wildfires @——,
Summer-Fall 20

e

United States Billion-Dollar Disaster Events 1980-2021 (CPI- Adjusted)

SUOT[[1E] U180

California Floodi B  Drought Count B Flooding Count B Freeze Count B Severe Storm Count Tropical Cyclone Count
and Severe Weath
January 24-] B Wildfire Count B Winter Storm Count B Combined Disaster Cost B Costs 95% CI B 3-Year Avg Costs
Northwest, Centr 227 0 r$450
Eastern Winter Stor . AR
and Coldwa
February 10- { - 5400
18-
rSS:?O
157 -$300
R g
;v A 12 -$250
"%%'w — < _-c
This map denotes| —-% 5200
= 91
z
: $150
6 \ | I
I ' \ l 500
;] i A l ,
\ ﬁ U R H 5 ' I $50
ok A
Ve aOra |I |
Iila‘i-'jll 1T 5 5T | $0

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2021
Updated: Octaber 8, 2021

https://www.ncdc.noaa.gov/billions/time-series



https://www.ncdc.noaa.gov/billions/time-series

Kansas Disasters
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Monitoring the Climate

October

Statewide Average Temperature Ranks
October 2021
Period: 1895-2021

Statewide Precipitation Ranks
National Centers fd October 2021
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Winter Outlook

Seasonal Temperature Outlook @
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' NOAA NATIONAL CENTERS FOR
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Doug Kluck
Regional Climate Services Director
NOAA/NESDIS/National Centers For Environmental
Information

Kansas City, MO

Doug.kluck@noaa.gov

816-564-2417

www.ncei.noaa.gov

u [i www.climate.gov

NCEI Climate Facebook: http://www.facebook.com/NOAANCEIclimate

NCEI Ocean & Geophysics Facebook: http://www.facebook.com/NOAANCEloceangeo
NCEI Climate Twitter (@NOAANCEIclimate): http://www.twitter.com/NOAANCEIclimate
NCEI Ocean & Geophysics Twitter

(@NOAANCElocngeo): http://www.twitter.com/NOAANCElocngeo
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Warm Air Holds More Water Vapor

e Saturation vapor pressure is the

total amount of pressure exerted if

the air were saturated (relative

humidity 100%)

* Nearly doubles for every 10
deg Cincrease in temperature

 Warm tropical air can hold 4-10

times as much vapor as cold,

dry air

* Consequently more latent heat

release in storms, more

precipitation

U.S. Global Change
Research Program

nca2018.globalchange.gov
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Recent 30 years (1986-2015) compared to the past (1901-1960)
Annual Precipitation
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Figure source: Peterson et al. 2013



